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little water, full of ordinary air, and provided with means of ex¬ 
panding the air in the flask, and either returning the air to the 
flask, or admitting filtered air. Go on repeating the process of 
expanding and cloud-making in the flask. After this has been 
done a number of times, the nuclei become fewer and fewer, 
and at last only a very few are left in the air. Every one 
must have noticed when making this experiment that the cloud 
particles are very small on the first expansion, and that they 
fall very slowly, almost imperceptibly, but that at the end of 
the experiment, when the last dust particles become nuclei, 
the water particles are large and fall rapidly like rain drops. 
At the beginning of the experiment, with plenty of dust in the 
air, there is almost no supersaturation, the nuclei being so close 
the tension is relieved as soon as it is formed. When, how¬ 
ever, only a few particles are present, there are large spaces 
between the nuclei where supersaturation can take place, and it is 
by falling through this supersaturated air that the drops, when 
few in number, are able to grow so quickly and become so large. 
It therefore seems probable that something of the same kind 
will happen if ions were to become nuclei in supersaturated air. 
Whenever an ion becomes active it will rapidly grow to the 
dimensions of a rain-drop in the same manner and for the same 
reason that the dust-nucleused drops do in supersaturated air. 
These little drops evidently have a way of parting with the heat 
of condensation at a very much quicker rate than Mr. Wilson is 
disposed to admit. 

It is this capacity for rapid growth in supersaturated air that 
makes it so improbable that ions can ever give rise to a cloudy 
form of condensation. To form a cloud a large number of them 
would require to become active at the same moment. But this 
is evidently not possible in a rising column of air. The ions 
which rise on the top of the ascending column will become 
active first, and by falling through the lower supersaturated air 
will grow with great rapidity and give rise to a rainy, but 
cloudless form of condensation. 

There are some points connected with ions about which I 
think the readers of Nature would be glad to have some 
information, and which I think Mr. Wilson, with the aid of the 
apparatus at his disposal, could give us. For instance, one 
would like to know (i) how long ions remain in air in an 
inclosed vessel, when both + and — ions are present; (2) when 
only + or - ions are in the air ; (3) whether the presence of 
dust has any effect on the duration of their life. For practical 
purposes one would also like to know further (1) how many 
ions are generally in the air near the ground ; (2) what amount 
of electricity they carry with them. 

Finally, one would like to know how many ions will pass up 
through a cloud and escape at the top ; as one would almost 
expect, these ions, with their electric charges, will be more 
likely to be cleared out of the air by rain than the dust particles, 
and whether both kinds are equally liable to be washed out by 
rain. If not, the inequality may help to explain some important 
electrical phenomena. John Aitken. 

Ardenlea, Falkirk, June 27. 


The Melting Points of Rock-forming Minerals. 

In connection with the abstracts of papers read before the 
Royal Dublin Society by Dr. J. Joly, F.R.S., and myself, 
given in Nature for July 12 (p. 262), I might perhaps be per¬ 
mitted to draw attention to a few points. The same subject 
has been recently dealt with by Mr. C. E. Stromeyer (Mem. 
Manchester Lit. and Phil. Soc., vol. xliv. Part iii. No. 7, 
1900} and by Prof. Sollas, F.R.S. { Geol. Mag., July 1900). 

In the first place it may be noted that the “ melting point ” 
of a substance under a definite pressure has a perfectly definite 
meaning. The “ softening point,” on the other hand, obviously 
depends on the magnitude of the distorting force with which the 
softness is tested, as weil as on the other conditions of experi¬ 
ment. 

It is an established fact that the melting points of a very 
large number of substances vary with the pressure. Bunsen, as 
far back as 1850, perceived the geological application of this 
phenomenon. In discussing the crystallisation of plutonic 
rocks, it is the melting points of the minerals under enormous 
pressures which really concern us. These pressures are 
probably sufficient to alter the melting points through several 
hundred degrees. There are then two ways open for us to 
ascertain these melting points. Firstly, we might determine 
them by direct experiment at the necessary large pressures ; or, 
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secondly, we might measure the melting points at ordinary 
atmospheric pressure and determine the rate of increase (or 
decrease) of melting point with increase of pressure (« ddjdp ). 
Considering the gigantic pressures with which we have to deal, 
it seems decidedly easier to adopt the second method. The 
agreement between the results obtained from the application of 
the thermodynamic formula 

d$_ 6 (vi- (■'«) 

dp L 

(where 0 — absolute melting temperature ; (vi — v t ) = the change 
of volume at the instant of melting; L = the latent heat in 
mechanical units) with the results of experiments ( e.g . M. A. 
Battelli, Journal de Phys t. viii. p. 90, 1887), seems to justify 
the application of that formula to the case of the minerals in 
question, in the absence of direct experiment. It is true that 
the formula was deduced for a reversible system, and that no 
natural process is reversible. But a similar objection would 
hold against the application of any theoretical formula to the 
conditions obtainable in experimental work. In the present 
case it is only claimed for the formula that it will afford an 
approximate estimate of the melting points of minerals under 
large pressures ; and after all, even direct measurement of such 
high temperatures as are involved is always attended with un¬ 
certainty. In order to apply this formula we require 0 , (vi-v s ), 
and L. The melting points of the most important minerals at 
atmospheric pressure have been determined by Dr. Joly and Mr. 
R. Cusack (Proc. Roy. Irish Acad., Ser. 3. vol. ii. p. 38; vol. iv. 
p. 399). A large part of the volume change on melting is, 
I submit, afforded us by the difference in density between the 
crystalline mineral and its fused glass. Now it is characteristic 
of amorphous substances to pass gradually and continuously 
from solid to liquid (cf Preston, “Theory of Heat,” pp. 270 
and 286); and so it is highly probable that such a mineral glass 
will pass without sudden volume change into the liquid state, 
and it has, in fact, passed gradually in the inverse direction. It 
is not contended that any given mineral ever existed as a glass in 
the molten magma of an igneous rock, but only that it existed 
as a liquid. 

In my paper, above referred to, I have shown how the 
“ fusibility ” of a mineral must be connected with its latent 
heat, and hence by a comparison of relative fusibility and 
melting temperature we may often deduce the relative latent 
heats of two minerals. Thus, for example, the ‘‘fusibility” of 
labradorite is 3 on von Kobell’s scale, and its melting point is 
1229 0 C., whereas orthoclase has a melting point of only H75°C., 
but is much less “ fusible,” viz. 5 on von Kobell’s scale. 
Hence I infer that the latent heat of orthoclase is decidedly 
greater than that of labradorite. Similarly, the latent heat of 
augite is less than that of orthoclase. But the volume-change 
on melting of augite is greater than that of orthoclase. There¬ 
fore ddjdp is greater for augite than for orthoclase. It is thus 
possible to arrive at the order of melting points of minerals 
under the pressure of rock formation. If, after ascertaining 
this order, it is still found to be inconsistent with the order of 
crystallisation, as shown by microsopical examination, it may be 
necessary to examine the more complicated influences of solu¬ 
tion, &c., on the crystallising points of the minerals. 

In conclusion, I may point out that it must be a matter of 
extreme importance in measuring the melting temperature of 
quartz to make sure that the specimen used is pure, and in par¬ 
ticular free from the alkalis. Messrs. Shenstone and Lacell 
(Nature, May 3, 1900, p. 20) have found that rock crystal 
very often contains sodium and lithium, traces of which might 
be expected to lower the melting point. Further, it has long 
been known that quartz,, with a density of 2'66, passes into the 
variety of silica with density 2*3 at a temperature below its 
melting point (cf. Fremy, Enc. Chijn. 6 , p. 142). And similar 
transformations are common among metals. Is it not possible 
then that the phenomena observed by Dr. Joly may have nothing 
to do with the fusion point of quartz, but are simply cases of 
molecular transformation at a temperature below the melting 
point? J. A. Cunningham. 

Royal College of Science, Dublin. 


Observation of the Circular Components in the 
“ Faraday Effect.” 

After repeated attempts to determine the nature of the 
“ Faraday effect,” I have succeeded in observing that ordinary 
light, when passing from a surface into a medium in such a way 
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as to be under the influence of a magnetic field, is broken up into 
two circular components oppositely polarised: 

The system used consisted of two rectangular prisms of glass 
placed with their diagonal faces parallel and separated by a 
plate of mica of approximately J A retardation. The lines of 
force were parallel to this plate. A ray of ordinary light from a 
sodium flame sent into the system normal to this plate was 
successively totally reflected parallel to the lines of force and 
then at right angles to the mica, which served to change the 
phase and to keep the absolute direction of the circular vibra¬ 
tions the same. The rays passed five times around within this 
system, giving twenty internal reflections. 

The separation of the rays agreed, so far as could be deter¬ 
mined, with the calculations based on the assumptions usually 
made in explaining this phenomenon. When the field was 
reversed, the direction of vibration of each circular component 
was reversed. This does not establish the assumption of a rela¬ 
tive change in the velocities usually made, as a relative change 
in the phase of the components, or both, would produce the same 
effect. It does show, however, that a medium in a magnetic 
field transmits, in the direction of the lines of force, light 
vibrations by circular components only. D. B. Brace. 

Physical Laboratory, University of Nebraska, August I. 


Physical Structure of Asbestos. 

Can any of your readers tell me where I can find a good 
account of asbestos and its physical structure ? The ordinary 
works of reference I am acquainted with give too meagre an 
account to be of any use. Geoffrey Martin. 

13 Hampton Road, Bristol, August I. 


THE BRADFORD MEETING OF THE 
BRITISH ASSOCIATION. 

T is now possible to give a forecast of the chief 
subjects to be brought before the various Sections 
of the British Association at the forthcoming Bradford 
meeting. The following outlines of sectional pro¬ 
grammes show that many matters of importance and 
wide scientific interest will be dealt with, so that the 
Bradford meeting promises to be a memorable one. 
No particulars as to the probable proceedings of the 
Physics Section have yet been received. 

Chemistry. 

Prof. W. H.. Perkin, jun., F.R.S., the President of 
Section B (Chemistry) is this year setting a precedent 
in the conduct of the sectional meetings. Several 
members of the Association have been asked to furnish 
reports on the present state of knowledge in the parti¬ 
cular departments of chemistry with which they are 
especially conversant, and the reading of these reports 
will be followed by discussion. 

In accordance with this programme, Mr. Francis H. 
Neville, F.R.S., will present a report dealing with the 
properties and interactions of the metals. The following 
questions will be brought forward for discussion in 
connection with the report :— 

1. Are the methods usually employed in studying the 
equilibrium between two or more substances with change 
of temperature immediately applicable to the study of 
alloys, and are similar results obtained in the two cases ? 
Thus, with varying conditions of temperature and con¬ 
centration, a system of ferric chloride and water deposits 

(1) ice; (2) Fe 2 Cl 6 ,i2H 2 0 ; (3) Fe 2 Cl 6 , 7 H 2 0 ; (4) 

Fe2Cio>5H 2 0 ; (5) Fe 2 CI 0 , 4H 2 0 ; (6) Fe 2 Cl 0 or (7) mix¬ 
tures of the phase numbered n with 'that numbered 
{n + 1) ? Are the solubility curve of ferric chloride and 
the freezing point curves of metallic mixtures of the same 
kind ? 

2. How far does (1) microscopic examination, and 

(2) change in physical properties, such as electromotive 
force, &c., enable us to detect the existence of a compound 
in an alloy? 
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3. In what definite proportions are metals known to 
combine ? Is any regularity manifest with respect either 
to their position in the periodic system or to their valency 
with regard to non-metals ? 

4. What methods are available for determining the 
molecular weights of the metals, and can it be asserted 
in any cases, other than those of mercury, zinc and 
cadmium, that the molecular weight is satisfactorily 
determined ? 

5. Can a definition be given of a metallic element 
which makes it possible to distinguish between metals 
and non-metals ? 

6. Can any explanation be given which will satis¬ 
factorily account for (1) the difference between metallic 
and electrolytic conduction, and (2) the remarkable 
changes in the electrical conductivity of metals attending 
admixture ? 

As some of the questions bearing upon this subject 
are of as great importance to the physicist as to the 
chemist, physical members of the Association are to be 
invited to join in the discussion. Dr. Adolf Liebmann 
will contribute a report on recent improvements in the 
treatment of textiles, a subject which acquires peculiar 
importance from the fact that the 1900 Meeting of the 
Association is being held in the centre of a district 
devoted to the textile industry. Dr. Arthur Lapworth 
will give a report on our knowledge of the chemistry 
and constitution of camphor. Attention has of late 
years become so concentrated on the chemistry of the 
camphor group as to make an authoritative discussion on 
the constitution of camphor almost a necessity to the 
organic chemist. Mr. William J. Pope will present a 
report on our present knowledge of stereochemistry ; it 
is understood that special attention will be given in this 
report to the work done during the past twelve months 
on the optical activity of compounds containing an 
asymmetric nitrogen, tin or sulphur atom. Among the 
other papers to be presented at the meeting is one on 
the specific heat of gases at temperatures above 400°, 
by Prof. H. B. Dixon, F.R.S. ; and Mr. H. T. Brown, 
F. R.S., will give an account of his recent work on the 
diffusion of gases and liquids. The papers of special 
local interest include one on the treatment of Bradford 
sewage, by Mr. F. W. Richardson, the City analyst ; 
and also a paper on the treatment of woolcombers’ 
effluents, by Mr. W. Leach. The title of the sectional 
address to be delivered by the President is, of course, not 
yet announced ; it is understood, however, that the address 
will deal with the teaching of chemistry. 

Geology. 

The proceedings of Section C (Geology) will open at 
10.30 a.m. on Thursday, September 6, with the delivery 
of the address of its president, Prof. W. J. Sollas, who 
has chosen for his subject, “ The History of the Earth in 
relation to a Scale of Time.” Prof. Sollas will take a 
wide scope in discussing this subject, and will introduce 
such fundamental matters as the constitution of the 
earth, the relative value of the various geological periods, 
the origin <of ocean basins, the formation of mountain- 
chains, and the evolution of the organic world. We may 
be sure that his discourse will be brilliant and suggestive. 
It is probable that Prof. J. Joly will also treat on the 
knotty problem of the duration of geological time at the 
same, or a subsequent, meeting of the Section. 

As befits the place of meeting, the geology of the 
Carboniferous rocks will receive much attention. A joint 
discussion with the botanists (Section K), on the con¬ 
ditions which existed during the growth of the forests of 
the Coal Period, will be held on Monday, September 10, 
when Mr. A. Strahan and Mr. J. E. Marr will open the 
debate from the geologist’s standpoint. The Coal- 
measures of the West Riding form the subject of a paper 
by Mr. W. Cash, and those of North Staffordshire of one 
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